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S
BILL OF REINFORCING FOR ONE HEADWALL 30% SKEW CULVERT SPAN X CULVERT HEIGHT BENT BAR DETAILS
3600 x 3600 3600 x_3000 3600 x 2400 600 x 1800 3000 x 3600 3000 x_ 3000 3000 x 2400
MARK | S1ZE LOCATION SHAPE " ILENGTH |MASS | NG | LENGTH [ MASS | NO | LENGTH | MASS | NO. | LENGTH | MASS | NO | LENGTH | MASS| NO.|LENGTH | MASS | NO.|LENGTH| Mass | MARK 00 sles 140 s 2%
fa IS | FENCE ANCHOR (GALV.) 2 330 3| 2 930 3| 2| 930 3 | 2| 930 3| 2| 930 3 2] 930 3 | 2| 930 3| fa —
bl 15 WINGWALL, B.F.H. LONG | |l6 290 26 I I3 730 22 | Il 280 18 | 8780 14 I I6 290 26 || 13 790 22 | Il 280 18 bl g D’\OO'/ \10
b2 15 | WINGWALL, B.F.H. SHORT I 12400 | 19 | 1 [10520 7| 1| 8650 | 14 1| 6780 I 1112400 | 19 | 1[10520 | 17 | 1| 8650 14 | b2 =) Beloo 8
WINGWALL, B.F.H. LONG 1g 4330 g | 4330 6 | 4330 4 4330 1o | 4330 5 | 4330 5 4330 =
B3| 5 ’ AR | 75 go0| "0 | vAR| T3 100 ' | vaR| 1o s30| ° |var | goso | T |vaR| 15600 '®0|vaR| 13 00| 'O VAR 10830 O | ©3 fa s2
1o 3460 g | 3460 G | 3460 4 | 3460 1o | 3460 5 | 3460 6 3460
b4 I5 | WINGWALL, B.F.H. SHORT vik P TEs0l 120 | vAR| o520 5 AR TEdo| 55 | vAR a0 | ¥ | vAR| itesol 120 vk | 0020 85 vAR| Brao| 55 b4 1862 LENGTH 1563 L(E‘%%}; 842 LENGTH
b5 15 | WINGWALL, F.F.H. LONG | 16290 | 26| | 13790 22| 1| 11280 I8 | | 8180 14 | 16290 26| | 13790 | 22 | 1| 11280 18 b5 ‘ (1910) ‘ ‘ ‘ ‘ (500) ‘
b6 1S | WINGWALL, F.F.H. SHORT | 12400 | 13 | 1 10520 7. 1 8850 14 || 780 i 1112400 | 19| i[i0520 | 17 | 1| 8650 14 | bb . g -
| [3080 3 | 3080 7 3080 5 3080 ||| 3080 9 | 3080 7 3080 2 \/ S = \/
b7 IS | WINGWALL, F.F.H. LONG VAR ‘5 goo| '8 VAR | “3rmol M4 VAR g g0l B | VAR| mogo | 4 wdb| T2l el vk TB0m0l 14 vdr|lggs TS b7 3 a ¢ 5
|| |2530 3 | z330 7| 2530 5 | 2530 11| 2530 3 12530 7 12530 K
o8 15 | WINGWALL, F.F.H. SHORT VAR Vg0 '# | VAR| "o o0 3 |VaR|"Tgian| 59 | VAR Tga70 | ¥ | var| “iTsso| 25| var 0 ggo| %9 |var Tmid| 9 | P s5 \/ s6 & s7
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
a2 34 26 18 42 34 26
b9 | 15 | CENTER WALLS,BOTH F.H, VAR |'380_ | 353 | gap| 950 | 249 |\jp 1560 | 162 | L1590 | g3 | Ao 1550 | 353 | hp | 1950 | 24 | 221560 162 | b3 873 LENGTH 784 LENGTH 280 LENGTH
3150 7780 6390 5000 9150 7780 6330 Z(900) ~(900) ~(500)
5/ (830 43 | 830 35 830 26 | 830 50 |80 43 (810 35 (810 ‘ ‘
€l | 15| WINGWALL,F.F.V. LONG var | 4430 | 2| vAR| “3gso| '%8 |var| 32s0| 'S |var| ze30 | 7' |VAR| aao | 209 var | 3830 | ST \vam| wmeo| ''? | © g _ g
38 (840 32 840 _ 26 (840 20 (840 | 55 | 38 (820 | g5 | 32 820 _ 26 (820 S I s
2 5 WINGWALL, F.F.V. SHORT VAR | aaa0 | 'S8 VAR| “3gz0| T |VAR| “3zm0| % |var| ze70 VAR | 1380 VAR | 380 | ''® [VAR| 3730 83 2 e s s
c3 15| WINGWALL, F.F.V. LONG 2| 4370 | 14| 2 | 3170 12| 1| 3110 | 5 I | 2510 | 4 | 2| 4350 | 14 | 2 | 3750 12 | 1] 3150 5 c3
c3 IS | WINGWALL, F.F.V. SHORT 2| 4370 | 14| 2 | 3170 12| 1| 3170 5 2 2570 | 8 | 2| 4350 | 14 | 2 | 3750 2| 1| 3150 5 c3
c4 15 CENTER WALLS, BOTH F.V. 4 500 414 500 4] 4 500 4 4 500 4 4 480 3 4 480 4 4 480 3 c4 bl1,2,3,4,5,6,7,8 &f4,5 p2 p3
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
56 680 .
5 | 15 | CENTER WALLS, BOTH F.V. van | 580 | 373 | 921560 | geg | Tt 1560 179 | yar | 550 109 | )10 /540 310 | ik | 540 266 | T2 1540 72| s .
3760 VAR 3160 2520 1950 3740 3140 2500 zg
c6 | 15 | CENTER WALLS, BOTH F.V. 43830 | 24| 4| 3230 20| 4| 2630 6 | 4| 2030 | 12 | 4 3810 | 24 | 4 3200 20 | 4| 2610 6 | c6 2 s D-100
11830 11 830 11830 11830 IS 11810 11810 s S
T | '3 | WINGWALL,BF.V. LONG var | ~iss0, 2" lvar | Tmso| 2" var| —imso| 2! |var| Tiso | ' |var| 1530 20 [vaR| 530 20 |waR| s3] 20| 7 ¢
6 840 6 840 6 (840 o | 6 840 820 6 820 820 =
8 | 15 | WINGWALL, BF.V. SHORT vaR | 1330 'O R S50, 0 var| - TE%0 var | 330 | 0 Jvar| “mio| ' var | Tmio | 0 war im0l 0 <8
40 | 2830 32 | 2830 24 | 2830 15 | 2830 40| 2810 32 2800 24 2810
€9 | 15 | WINGWALL, BF.V. LONG vaR | 5630, %°® |VAR | “sg0| 19 VAR~ asgo '*® | vAR| 330 "® |vaR| sgio 264 VAR | “sosp |97 |VAR| aaeo ¥ | <9
32 | 2620 26 | 2620 20 2620 14 | 2620 32 | 2600 26 | 2600 20 | 2600 €9, 10, I, & 12
clo | 13 | WINGWALL, BF.v. SHORT VAR | 5600, 2% |var | 5030 '%6 var|  aaso, '® |var| sevo| ' |var| seso| 295 |var| soio| 'S5 |Var| aaso| 10| IO T 1
cll 15 WINGWALL, B.F.V. LONG 29 3150 143] 21 3150 104] 13 3150 64 | — — — | 29 3150 143 | 21 3150 104 | 13| 3150 64 cll
cll 15 WINGWALL, B.F.V. SHORT 21 3150 104 14 3150 63| 3 3150 | 40 | — — — 2 3150 | 104 | 14| 3150 69 | 8 3150 10 cll NOTE:  ALL DIMENSIONS ARE OUT TO OUT D = PIN DIAMETER
ci2 | 15 | WINGWALL, B.F.V. LONG 2 | 5510 T2 4970 16| 1| 4310 7 || 3770 | 6 | 2| 5550 | U7 | 2 | 4350 16 || 4350 7 ci2 MASS OF BARS OVER 12 000 mm LONG INCLUDES AN
cl2 | 15 | WINGWALL, B.F.V. SHORT 2 5570 | 1| 2 4970 16| 1| 4310] 7 2 3710 12| 2| 5550 | 1T | 2 | 4350 | 16 | 1| 4350 7 | cl2 | "SHORT” DENOTES SHORT WINGWALL ALLOWANCE FOR LAP (800 mm FOR TOP APRON “m"
"LONG* DENOTES LONG WINGWALL BARS AND 650 mm ALL OTHER BARS ).
al 1S | APRON, LONGIT., BOTTOM 25 | 9530 | 374 | 25 8140 | 319 25| 6760 | 265 | 25 | 5370 | 209 | 21 | 530 | 315 | 21| 8140 | 268 |2l | 6760 | 222 | di | VARIABLE LENGTH REBAR DENOTED BY x/Y  LENGTHS SHOWN FOR BARS OVER 12 000 mm LONG 0O
a2 5 APRON, LONGIT., BOTTOM LONG 31480 | 70| 3 | 12360 58| 3| 9870 | 46 3 7400 | 35 | 3 14850 | 70 | 3 12360 | 58 | 3 | 9870 a6 a2 E‘N)g \g%LUDE iff (()ESQRW)W FOR TOP APRON "m" BARS
a3 IS | APRON, LONGIT. BOT, SHORT 3| 11160 53| 3 | 9300 44 | 3| 7450 | 35 | 3 | 5600 | 26 | 3 | I1160| 53 | 3 | 9300 | 44 | 3 | 7450 35 | d3 T o o WINGHALL QUANTITIES
I 20 APRON, LONGIT., TOP 37 | 9530 831 | 37 8140 | 709 | 37 | 6760 | 587 | 37 | 5370 | 463 | 3| 9530 | 696 | 31| 8140 | 594 | 31 | 6760 | 492 fl 28 ﬁ;iﬁg‘%scéggggTéNﬁuit‘??‘iEASREFUERQL:‘F/;\;NT;‘TC\}E)NNESWS%:EHE
1z 930 10 920 8 900 6 | 830 121930 10920 8 900
£2 | 20 | APRON, LONGIT., TOF, LONG VAR | 8560 | 134 VAR | 30| 95 |VAR| “sTe0| 63 | var| aaco | 37 |vAR | msso | 134 |VAR| 1o | 5 |vAR| sn, 63 | f2 APRON AND FLOOR THICKNESS ARE NOT EQUAL.
5 | 20 | APRON, LONGIT., TOP SHORT v P2 100 e Tl 15 kSRl 0 | vam e | 30 |vak | o] 104 | vik Bsig | TS kR | 0 | f3 HEADWALL NOTES:
4 20 | APRON, LONGIT., TOP, LONG |16 2%0| 38 | 1| 13790 32| 1| 1280 27 I 8180 | 2l I |16 230 | 38 |13 790 32 | 1| 11280 21 | f4 ALL DIMENSIONS ARE IN MILLIMETERS (mm)UNLESS OTHERWISE NOTED OR SHOWN.
5 20 APRON, LONGIT., TOP_ SHORT I [12 400 | 29 I [10520 | 25| 1| 8650 | 20 | | 6780 3 | 12400 | 29| [10 520 | 25 || 8650 20 5 25;5;%&%&2%&?& INFORMAT ION,
3 .
il 15 PARAPET, VERTICAL 81 1310 | 243 | 19 1910 | 237 | 79 1910 | 237 | 79 1910 | 237 | 69 1910 | 207 | &7 1510 | zol |67 | 1310 | 201 il THIS HEADWALL IS BASED ON A 3:/ SLOPE NORMAL TO CENTERLINE OF ROADWAY.
Ji 25 PARAPET, HORIZONTAL 4 (13780 | 227 | 4 | 13550 | 223| 4 | I3 440 | 221 4 [13 440 | 221 4 | 13780 227 | 4 13550 | 223 | 4 |I3 440 221 g g;iDSE‘DES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND
I6 12840 6 |12.600 13 12,510 7 12 510 14 10_890 1410 630 14 10580 : o
ml 20 | APRON, TRANS., TOP VAR |3 700 500 | ViR | T3 a0l 4| yar 3180 393 |vak | 12800 |29% |yas| Tietol 32 |vas| iT4co| 355 |yar| Tr3s0 362 | ™ Séésiéﬁoiig ggzgig E;R‘gs OR SHARPER ARE TO BE FILLETED WITH A 20 mm
3 13780 3 113,550 13 15010 |8 | 4940 13 | 11800 T 11590 .
m2 | 20 | APRON, TRANS., TOP var 1550 | 39 | var | eoe0l % vak hmo | 38 0% 550 98 | var| 5020 | 380 | vam | zsp | 196 | 1 |11430| 27 | m2 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
'3 590 73 15250 & 50 T TR IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS T0 BE SUPPORTED
m3 | 20 | APRON, TRANS., TOP 22— | 400 B | — | — | —  — | — | — 210 | 502 010 1 g3 B0 1 ogr | m3 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 300 mm IN EITHER DIRECTION
VAR | 1T 940 VAR | 11 450 VAR | [0 510 VAR| 10 010 VAR| s6i0 2% OUTLINED TN THE STANDARD SPECIFICATIONS.
M 25 ATRON, TRANS., TR 2f \\5228 e 2% 1" 25}0 2 \2 \\478\?)0 o0 é \\4:905 e 23 Sgggo 59 205 9Q7@§0 54 \55 gzigo 50 | m4 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE
| 680 1 65 Lo 490 590 1870 3430 50 mm UNLESS OTHERWISE NOTED OR SHOWN.
mS | 20 | APRON, TRANS. BOTTOM VAR |16 380 | "3 | Var | 75 440, ©38 |var| Ta 70| ‘% | var| 13740 | °® | var| 14290 875 |VaR| 13360 | 547 \var iz as0 413 | ™ CONGRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
HORIZONTAL TAILS OF BARS “b” & “s” ESTIMATED TO EXTEND 600 mm BEYOND
pl 20| CURTAIN, HORIZONTAL 4 13310 | 132| 4 | 13200 130 4 | 13140 130 | 4 13130 | 130 | 4 | 11240 106 | 4 | 11120 | 105 | 4 11060, 104 | pl BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS ‘d", *f1",
p2 | 20 | CURTAIN, HORIZ. LONG 4 | 840 | 80| 4 | 7240 | es |4 | 6030 | 57 | 4 | 4820 | 45 | 4 | s4so | 80 | 4 | 7240 | 68 | 4 | 030 | 51 | p2 "£4, AND "£5* ESTIMATED TO PROJECT INTO END SECTION OF BARREL A
p3 | 20 | CURTAIN, HORIZ. SHORT 4 4790 | 45| 4 | 4170 | 33 4 | 3540 33 | 4| 2920 | 28 | 4| 4790 | 45 | 4 | 4i70 39 | 4 | 3540 33 | p3 MINIMUM OF 600 mm BEYOND BACK OF PARAPET.
THE "LENGTH” COLUMN REFLECTS TOTAL NUMBER OF MILLIMETER (mm)NECESSARY
sl 20 | WING SLOPE, BOTH F.LONG 2 | 2890 14| 2 | 2890 | 14| 2 | 2890 14 | 2| 2890 | 14 | 2| 28% | 14 2 | 2890 14 | 2 | 2890 4 sl TO MEET THESE REQUIREMENTS.
s2 20 | WING SLOPE, BOTH F. SHORT 2| 2510 | 12| 2 2510 | 12 2510 12 | 2| 2500 | 12 | 2| 2510 | 12 | 2 | 2510 | 12 | 2| 250 2 | s2
s3 20 WING SLOPE, BOTH F. LONG 2 14 560 69 2 Il 980 56 9410 44 2 6840 32 2 14 560 69 2 |11 980 56 2 | 9410 44 s3 . STANDARD DESIGN
54 20 | WING SLOPE, BOTH F. SHORT 2 [ 11300 53| 2 | 9350 | 44 7380 35 | 2 | 5410 | 25 | 2 | 11300 | 53 | 2 | 9350 | 44 | 2 | 7380 35 | s4 o
s5 20 | WING SLOPE, F.F. LONG 1116 700 | 39 | 1 | 14120 | 33 11550 | 21 I 8970 | 2l I 16700 | 33 | 1 [14120 | 33 | | 11550 27 | s5 [
6 20 | WING SLOPE, F.F. SHORT 12910 | 30| | | 10940 26 | | | 8980 | 2 I 700 ki 112910 | 30 | 1 llo 940 | 26 | || 8980 21 se E - FLARED WING HEADWALLS
s7 20 | CENTER WALL, BOTH F.HOR. 4| 9940 | 94| 4 8440 | 80 | 4 | 6930 | 66 | 4 | 5430 | 52 | 4 | 9940 | 94 | 4 | 8440 | 80 | 4 | 6930 66 | 7 z &
RS 3 TRIPLE REINFORCED CONCRETE BOX CULVERTS
£ 5 CURTAIN, VERTICAL 61 | 2410 | 231 |55 | 2260 195 |50 | 2II0 166 | 46 | 1960 | 142 | 55 | 2410 | 208 | 49 | 2260 | 174 |44 | 2110 | 146 | I =3 B
& © £ PROJECT DEVELOPMENT DIVISION
CSTIMATED RE\NFORC\N(;ASRTAEPEE\} - 7568 kg - 6099 kg - 4768 kg - 3534 kg - 6992 kg - 5613 kg - 4334 kg - & |OWA DEPARTMENT OF TRANSPORTATION
a 3 N 3 8 . A ol
QUANTITIES RE= = ez SR [
CONCRETE | WINGWALLS 294 98.5 m? 7.7 3.3 1.9 56.0 m3 6.5 39.6 m® 29.4 88.7 m? 7.7 65.0 m® 1.9 49,2 m?3 = &
ONE HEADWALL FOOTING &4 66.0 526 7N 30.2 56.6 44.1 34.7 DECEMBER, 1934 MTRH 30-5-94

REVISED [-98 - BEND DIMENSIONS OF il BAR CHANGED. BAR MASS CORRECTED FOR m2, m5 & s7.
REVISED 04-02 - CHANGED BAR LENGTHS AND WEIGHT TOTALS. CONCRETE QUANTITIES ADJUSTED.
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